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ABSTRACT: A spacer is provided for use in securing wire 
clamps in individual, stacked pairs so that only one pair of 
such clamps need be disconnected at a time. Opposite ends of 
the spacer terminate in bearing surfaces of precise dimension 
to assure the support of a cantilevered load. A threaded stud 
extends from one of these spacer ends and a threaded bore is 
formed in the other spacer end with matching threads so that 
the stud of one spacer can coact with the bore of another to 
accomplish stacking. The wall of the spacer between the bear- 
ing surfaces is configured to an optimum strength to weight 
ratio and a torque applying surface is associated with the bore 
end of the spacer. 
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SPACER . ' shank adjacent this stud, as well as at its opposite end, is pro- 

. . vided with a radial bearing surface adapted to clampingly en- 

This is a continuation-m-part of my copending application gage a corresponding surface of ine of the parts or wire 

Ser. No. 712,727 filed Mars. 1 3, 1 96^ now abandoned. d^ps to be secured thereby. At the opposite end. the shank 

This invention relates to spacers, e.e.. rigid elements of 5 is cut or otherwise formed with internal threads corresponding 

selected length adapted to be interposed between adjacent to those carried by the stud, whereby two such spacei/may bi 

parte to maintain them in separatedTelation. and more par- interconnected in axial alignment, The peripheral surface of 

ticularly to a spacer having external threads on one end and the shank of the spacer is formed orotherwise provided with 

corresponding internal threads oh the : other end separated by projections to facilitate the appficatbn of torque thereto 

a middle secuon of predetermined, length terminating in a 10 preferably by receiving and coactihg with a conventional tool, 

beting surface of predeterm^ed^transverse dmiension at ,ts closing the ends of the outermost spacers thereby connec ted 

internally Uireaded end and a ^bearing surface adjacent is a c< £ y entional screw at one erid.and a coSZm S 

the base of ,ts extern^ beaded end. Preferably that portion ^ other end „ ^ Ae entire assembly constimtes ih effect a 

of the spacer located between these beaming surfaces is of ap- hni» 9n H n.,t a i„,„„ ^>«i»« i ' ■ ™* su ' u "7 a 

preciably reduced trensverse dimension and tool engaging 15 ™g^*^V^*^W*^»V** 

means is provided adjacent the ihiternally threaded end to with th* oKava *«h «»k« «u;^». v. • u 

facilitate an application of torque whereby a conventional J£J ri£^^^tE2 2 * " I V* 

screw and nut respectively are.tightened and untightened in K na ^ a | T£££* combination, 

the internally and on the extern^ threaded ends of the 7*Z7 $ 7Jl^^^ m ° re 

spacer. Alternatively, due to thecorri^ 20 J^^ w £ ed » ^ grated , in the accompanying 

opposite ends ofthe spacer the externally threaded end of one pin i i« ^ ^ * a * ^ ' 

such spacer is adapted to coact with.^ . Wed in ^ 

internally threaded end of another such spacer whereby multi- f^^^^^^^.^\ 

pie axially aligned spacersmay be assembled. ™J n ^f?^ T™- token ^ ou « h thc s P acer ll ' 

The spacer herein proposed has especial utility in the inter- 25 "J** 1 10 Sh ° W ^ < corre ?Pp^ in 8 Internal and P^ 

connectioU^ rTs^ 

or bundling groups of electrical wires or strands of wires ex- ^.5^ " ^ eXtrem * case ? ; t ^. ^ngth of this bore be.ng 

tending through vehicles, particularly Aircraft, facilitating the ^Ef^" 1 ? ^W^K^"'^' 

attachment of such wires to structure,F6Uowing current prac- , n JA, n ■ t^L*? VICW * lyplCal pnor art 

tice, these wire clamps are metal bands each of which encir- 30 r ? ! n8ta,Iat,on whe ™" * «acjc is made up of multiple . 

cles a group or bundle of such wires in snug parallel arrange- " ere of ^ cIamps b * conventional sleeves through 

ment with the ends of the band ; brought together in over- lhe ^ ° f ? hlCh V ypitM 00,1 or macl > ine screw 

lapping relation and with holes therein Which alien for the paSSC ? a " d IS moun ^ d on and holds the several clamps in as- 

passage therethrough of a bolt or other festening means. The ^ SembIy by means of a nut coacting with the outer end of the 

ends of these bands thus tend to spring apart and must be held 35 Scr ™ ™ d . an WW* supporUiig structure; and 

in position during the fastening operation. . F,a 4 ls 3 Slmilar view of a N EW assembly employing the 

Where it is desired to stack multiple'such clamps one on top spacer as illustrated in FIGS. 1 and 2. 

of the other, spacers have beeri eriiployed which comprise . R « er " n S more specifically to the drawings, 10 designates a 

sleeves disposed between the band ends of clanips in adjacent 4 n tnreaded s P acer M herein contemplated. This spacer is formed 

tiers and through which a boit may pass, the end of the bojt by asha / lk portion 11 which is internally threaded as at 1 2 at 

being adapted to connect a nu* whereby all of the band ends °. ne e " d and dos ^ d at 13 at P* er end from wh ich : a 

are secured and the stacked clamps maintained in a fixed as- ihfeaded stud portion 14 extendspreferably as ah integral part 

sembly. Thereafter, if and when it -is required to iremove hereof. As clearly illustrated in the drawings; for reasons to 

and/or replace one or more of the; wires; the bolt is withdrawn 45 become . more apparent the shank portion 11 is preferably, at 

whereby the several clamps are= allowed to spring apart. Thus, east tw ' ce tne ,en 8th ofthe stud trillion 14 and in no case less 

not only is the initial assembly of stocked clamps extremely ■ han one and one-half times the stud length. Also, the closed 

difficult, but subsequent reassembly : during, normal main- end 13 terminates in a radial, bearipg suriface 13' which is 

tenance is equally difficult and time consuminfi. disposed perpendicular to the Ipngitiidinai centerline of the 

Moreover, such prior installation ^ is objectionable in many 50 s P acer l0: Preferably this surface ,13* has an effective overall 

applications where great numbers; of such clamps are em- dimension equal to approximately one-third the length of the 

ployed as is the case in the larger present day aircraft. In such shank portion 11. 

instances, the weight of the single, continuous screw and the Th . e °PP osile threaded or open end twelve of the shank 1 1 

substantially coextensive sleeve or spacer in the quantities em- terminates in a similar bearing surface 13" and is preferably 

ployed can be prohibitive. 55 formed with flat peripheral surfaces 15 establishing a hexagon 

The present invention is designed; and intended to eliminate adapted to coact with a conventional wrench (not shown) 

such objections of the prior art instojlation by the provision of whereby torque forces may be. readily applied on the spacer 

a specially designed spacer adapted to interposed between 10 ; "^e portion ofthe shank if between the bearing surfaces 

adjacent stacked clamps so as to permit each row or tier ^ ^" ma Y he reduced peripherally as at 11.' whereby 

thereof to be attached and separated individually. Thus, the 60 the strength to. weight ratio is optimized. Thus, while the 

clamp or clamps comprising a single tier only are required to required, predetermined overall dimension of each bearing 

be held in position during the a^rab)y and reassembly opera- surface 13' and 13" is maintained, the shank portion II'. is 

tion instead of the several tiers that comprise the entire stack made to approximate the strength of the stud 14 as indicated 

as heretofore. At the same time; the Resign and construction by making the effective cross-sectional area or total wall 

ofthe spacer herein proposed is such tfiat a substantial portion 65 thickness of the shank portion 11* substantially equal to the 

ofthe retaining screw shank is eliminated, whereby a relative- transverse dimension of the stud 14 (FIG. 2). This is especially 

ly hollow or tubular bolt, in effect, may.be employed across all important where the heavier metals are employed in the 

of the assembled stacks. This results in an appreciable ag- spacer or where the strength requirements necessitate unduly 

gregate weight savings to the overall aircraft and additional large transverse dimensions ofthe spacer, 

weight savings are possible due to the instant spacer design by 70 The internal threads associated with the shank portion 1 1 

minimizing the major portion of the spacer wail thickness. and the external threads on the stud 14 correspond so that the 

More specifically, this spacer comprises a shank of stud portion of one such spacer may be threaded into the 

predetermined length constituting the spacer element which sleeve portion of an associated adjacent spacer As shown in 

may be substantially tubular with an integral stud projecting FIG. 4, the conventional machine screw 16 arid nut 17 are 
therefrom which is extery^y^ Versioh I 2.0.1. 4^ internally threaded and externally 
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threaded ends respectively of the spacer 10. The head of this 
screw 16 and the nut 17 are adapted to work in opposition one 
to the other and serve as terminal retaining means for the as- 
sociated tiers of clamps in the stack. 

Referring particularly to FIG. 3, a typical prior art or OLD 
installation is accomplished by placing conventional wire 
clamps 18 in pairs with their mounting holes aligned and a 
sleeve spacer 19 interposed between each row or tier of such 
pairs. A continuous length bolt 20 is. then inserted through the 
several aligned sleeves 19 and clamp holes and through the 
hole in a supporting bracket 21 or other member where it is 
secured by a nut 22. The several tiers of clamps 18 are thereby 
assembled in a fixed installation. In the process, however, it is 
required to retain all of the several clamps 18 against their 
normal spring action while the nut 22 is being secured on the 
end of the bolt 20. 

Subsequently, if it is required to replace one or more of the 
wires or bundles in any one or more of the clamps 18, it is 
necessary to remove the nut 22 from the bolt 20. At this time, 
the several clamps 18 spring apart and must eventually be 
reassembled and secured. Even in the most accessible of in- 
stallations, it is extremely difficult for a single person such as a 
mechanic to apply the necessary force to hold all of the 
clamps 18 at one time while thus connecting the nut 22. 

Employing the present threaded spacer 10 as can be seen 
from FIG. 4, the connection of the screw 16 and nut 17 in con- 
junction with one or more spacers i0 is such that either one 
may be removed independently of the other and at no time is it 
necessary to hold or restrain more than a single pair of the 
clamps 18, i.e., the clamps 18 in each row or tier. Each inter- 
mediate spacer 10 coacts with each adjacent spacer 10 or 
screw 16 or nut 17 as the case may be to maintain the as- 
sociated tier of clamps 18 intact, thus, to replace a single wire 
of one of the bundles, it is only necessary to remove the clamp 
or clamps 18 down to that particular row or tier of clamps and 
no farther. The reassembly is readily effected by resecuring 
the clamps 18 one pair or one tier at a time as opposed to the 
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entire stack or several tiers as heretofore. 

The dimensions of the bearing surfaces 13' and 13" of each 
spacer 10 will vary with each application. In any case it is an- 
ticipated that it must be such as required to support a 

5 predetermined load as determined by the mass of the con- 
tained wires cantilevered a predetermined distance from the 
support 21 which will be established by the* length of the 
spacer 10. In the aircraft application, the dimensions of the 
bearing surfaces 13' and 13" relative to the shank length is 

10 especially critical due to the further complications of oscilla- 
tory forces resulting from external loads (measured in G's) 
acting on the aircraft which also must be taken into considera- 
tion. 

While a particular embodiment of the invention has been 
1 5 herein illustrated and described, it is to be understood that this 
is for the purpose of assuring a clear understanding of the in- 
vention. It will be obvious to those skilled in the art that vari- 
ous changes and modifications may be made without depart- 
ing from the invention. It is intended to cover in the appended 
20 claims all such variations as fairly fall within the true spirit and 
scope of this invention. 
I claim: 

1. A spacer comprising a tubular shank open at one end and 
having internal threads and closed at the other end and having 

25 a stud with corresponding external threads extending 
therefrom, a right angularly disposed bearing surface at each 
end of said shank defined by a peripheral surface, the portion 
of said shank intermediate said peripheral surfaces being 
reduced so as to have a substantially uniform wall thickness at 

30 each point in the length of said portion establishing a cross 
sectional wall area substantially equal to that of said stud, the 
length of said reduced shank portion constituting the majority 
of said shank length and the length of said shank being at least 
one and one-half times that of said externally threaded stud, 

35 an< j ^ sa jd bearing surface having an overall dimension on 
the order of one-third the length of said shank. 
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